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1. Introduction

. a. Background of the Problem

The present study was designéd tc aid in —ue ide- __-cation
of reasons why qualified women do not cursue car- 03 in m=thematics.
Unlike =reas of endeavor in which differe physf-2. -t emotional
characteristics may, account for ; lack »f or owes: ‘uncac—:: of women,
mathematics seems to.involve no inherer - diffe: 2t ber—==n mer. and
women, Hence, the reasons why‘re}ative;y few © = %av chosen careers.
in mathematics are apparently due eatirely to - iffer=ng roles which
society assigns to men and women. The present sty aCcampts to cén-
tribute toward our knowledge of societal pa=te-ws br’prcwiding.data to
answer Qpe.following questions:
1. Do girls avoid mathematical studie: tifowgh :t their
lives? Do girls avoid mathematic: s cor-tinuously
increasing rate as they mature? & 2 swmdden
changes, at particular ages, from &0 dig-
interest in mathemafics?
2, What factors discourage girls fror ¢ i 4 cmathe-
matics? To what extent do educat. Jose barriers
against women or attempt to remov: iers imposad

-

by other segments of society?

3. What factors discourage girls froz - ‘osing careers
# involving mathematics? TJhat role - ducators play
£

i:n shaping these decigicmns?
b. Conjectures

The study is confined to mathematics because -t is believed that

there may be differences In attitudes toward wome: among the various



sciences. In e laboratory sciznces, it mey be the prevailing 7 ‘nion
that women are -ot as capab:z as men in vorking with h=avy or complex
iaboratory equipment. The tcoi: - mathem=tics, on thz other hand,

involve only pencil and paper o- computers. It is also believed that

the ages at which girls are c_zc ‘wrage * -m careers in the various
sciences may differ. High scaoo. grad: - o= reqairements may contri-

bute to these di: ‘erences.
. The results =f the study icsr=v7 | =me age level at which girle

are discouraged f-om mathematic:_ s~_ :es and the major sources cf the

barriers confronting them, It ha: ~.cn ccajectured that there is a
sharp increase in societal pressu- againct women in mathematics during
- the student's high school and col::2ge yeers and that mathiemati®s teachers

and guidance counselors contribut toward building barriers against

"

women rather than removing society s barriers. An examination of the

1

{
results of the study can aid i: cesigning programs to encourage quali-

AN
N

fiea girls to pursue carecers i- mathematics.
- c. Hypotheses
The following spécific hyr=zheses were tested:
1. _ Mathematical confidezze is independent of sex,. at the
fourth gréde level. -
1 2. Maﬁhematiéalninteres: is independént of sex, at the
fourth grade level, |
3. Mathematical confiden:s (s independent of sex, at
the ninth grade level.
4, _Mathemétical interest i independent of sex, at the’
ninth grade level.
_ 5. Mathematical onfidence is independent of sex, at

the twelfth grade level,

6




C. Mathematice . interesl is indesevde t of sex, at
the twelfth grade level.'
7. Hathema:;na; confidence is ind<  =-ient of sex,
at the - llege sophomore level
T Mathemat-zal interest is indep——:=nt o sex, a:
the colisge sophomore level.
L ozht —struments were developed to test :=-:=ze hypotheses  =che chi-
SJua -g statistic was used to test independe--e,

Jpen-ended questionnaires and intervi-::s yere used to ierive
inforrmacion concerning the role of educators in imposing o> remcving
barr :Ts agalinst ' umen in mathematics, The hypotheses, wi:ch were of
int -,t; vere the following: '

. In fourtp grade mathematics classes, there is o

dlfferé;ce in the treatment of boys and girls.

2% In ninth grade mathematics classes, there i: r.

difference in the treatment of boys‘and girls.

3, In twelfth grade mathemaéics classes, there is no

difference- in the treatment of boys and éirls.

4, In college freshman and sophomofe mathematics

classes, there is no difference in the treatment
of m&n and vomen,

5. Academic counselors’and advisors, at each of the

four grade leveis, give the same educational and
career advice to bcys and to girls,

d. Significance of the Problem

An examination of the results of the study can aid in designing
programs to encourage qualified girls to pursue careers ir mathematics.

Special attention should be given to implementing such programs at the



P

age level at which the great=st drop-out of mzthematically gift.d

girls occuré. Attention shc.:1d also be given to designing in-service
education programs for tégchzrs and guidance counselers at the levels
aﬁ which they exert a negati—~= :influence towarz girls as matﬂematiciaﬁs.

e. Methods and Procezur=s to be Follow=2

The following outlize c:c-ribes the experimental procedures which
were planned to study reasor: m; qualified women do not pursue mathe-
matical careers. ¢
1. Develop instrumer:: and questionnaires to measure con-

fidence in doing mz thematics; to measure interest in
mathematics, an' t: analyze discriminatory and pref-
erential treat: nt of women in macthematics.

2, Establish the v-lidity and reliab:lity of Fhe instru-
ments designed -o measure confidence in doing mathe~
matics and to —:zasurz interest i~ ma:hematiés.

3. In accordénce pith z~2 results of the'validity study.
write the revised version of .'* instruments for
méasuring confidence :n doing mathematics and for
measuring interest in mathematics,

4, Determine the methods to be used for analyzing“the
‘data to be collected., Consider the questions of
whether mathematical confidence and mathematical
Interest are indep%ndent of sex, at the four age
levels to be studied.

5. Administer the various instruments and questionnaires.

6. Interview students, teachers, guidance counselors,
and mathematicians,

7. Analyze the data.
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R Summarize the subjective comments.
9.  Draw conclusions.
10. Suggest"methods, based on the results of the study,

vhich can be used to attract a greater number of
qualified women to mathematical careers.

11, Consider questions for fﬁftber study wvhich were
suggested by thu experiences ap& outcomes of this
study.

12, ,Disseﬁ%nate the results of the study ahd submit a

final report to the National Science Foundation.

2, Related Studies - ' -

There is a vast quantity of literature which is peripherally
related to the problem: Some previous studies, for example, indicate
that there are no significant differences between elementary school
boys' and girls' aptitudes for estimating quantities, (12) identify-
ing geometric figures, k53) and demonstrating creativity in the solu-
tions of mathematical problems. (22)

Lhﬁy studies ﬁave been cohcerned with counting womeﬁ scientists,
(16) comparing the salaries of men and women in science, (545 and
reporting aqgcdotal respoﬁses of wvomen scientists who have attemptedv
to analyze their success in overcoming society's barriers. (58) One
study concluded that women in scientific careers had parents who held
learning in high regard and had teachers, as early as the seccend. grade,
who encouraged E;eir iﬁterest in science. (11)

Much attention has also been given to the success of various pro-
gramsgin contiﬁuiné education and to the particular problems faced by

undergraduate women in centrast to those faced by undergraduate men. {57)
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It has been cogjectgred-that this is the stage of life when wom.n are
most likely_to éxperience a conflict between scientific interests and
the challenge to their femininity vhich they fear is represented by
such ‘interests. (10)

- * Other studies, vhich are somewhat related to the present problem,
haye.emphasized that women Ph.D.'s are denied the "informal signs of
belonging and recognition' and are especially denied the opportunity to
‘work with other professionals. (52) Furthermore, it has been claimed
that’"striving for a career in predominantly masculine professions is
not as rew;rQing for a woman, psychologically or sociaily, as for a
mari because such a vomen is singled out as an oddity in our culture,"

i(27)” In. a project designed to determine discrimination in the hiring of
women faculty members in departments of physical science, it was con~

cluded tl.at the greatest discrimination occurs in "higher ﬁuality”

schools, in departments chaired by young faculty members dr recently

. [
~ 1

. ;bpointed department heads, and in colleges and universities in-the
East and Vest; thcore is less discrimination in the llidwest 2ad South,
(30)

Varidus.studies have been devofed to career interests an& atti~
tudes of adolescents., Among the conclusions are that career commit-~
ment‘of girls decreases significantly from junior high school to senior
hiéh school years; (31) jﬁnior high girls are:more modest in their
estimate of their academic ability than boys; (55) black girls have
higher aspirations than black boys; (43) and boys seek power, profit,

o

and recognition, (42) while girls seek self-expression and social ser-

vice. (47)

At the Invitational Conference of the Educational Teéting Service

in the autumn of 1972, Eleanor lHaccoby listed a summary of findings,

10
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up to that time, of cognitive differences between boys and girl.. She
concluded'that girls ténd to be superior on verbal abilities and boys
tend to be superior on spatial and mathematical aptifudes, that spatial
relations is the most comsistent and strongly differentiating aptitude
betveen the sexes, and that differences in aptitudes do not become sig-
nificantly apparent until adolescence. (17)

L. R. Aiken, in 1270, reported that a number of investigators
adhere to the theory that the cognitive differen&es betveen the sexes
are the result of differential cultgral reinforcement over time, since.
thé differential increases with age. (17)

Additional recent studies have dravm conclusions consistent with
those of carlier research efforts. In analyzing sex differences in
mathematical and scientific precocity, Astin found that boys show
interest and precocity in mathematics at a much earlier age than girls,
the discrepancies in mathematical apti;ude scores between boys and
girls increase with age, and girls' parenté have low expectations for
their daughters, (3) And, John Ermest and his research team corrcbor-
ated the evidence that there is nothing intrinsic in mathematics that
makes. it more appealing to one sex than the other but teachers expect
male students to do better in mathematics than female stu&ents. (13)

Accordiné to the report of the Carmegie Commission on Higher Zduca-
tion the percentage of women Ph.D.'s in mathematics has been steadily
decreasing, vith only a‘slighf upswing in recent years. In the period
1920~24, 207% of the mathematics Ph.D.'s vere earned by women. Dufing
the past year the percent of women on faculties of college mathematics
departments has increasea from 5.6 to 5.3, while the percent of tenured
vomen faculty mémbers has decreased from 4.6 to 4.5, During this period

of time the percent of women among new Ph.D,'s has increased from 9.1

I



to 10.i while the percent of women among unemployed new Ph,D's i
increased from 11,1 to 15.0. (3)

In a study related to the Project Director's dissertation, the
following qumistion was investigated: Do male secondary séhool mathe-
matics‘teachers exhibit a greater degree of mathematical .confidence
than female secondary school mathematics teachers? The pretest con~
ridence scores of 37 men and 44 women in the 1969:70 M.S.F. In-Service
Institute at the‘ﬁniversity of Cincinnati_ﬁere compared. The difference
between the two means was found to be significant at the .05 level,
indicating that men teachers felt more mathematically confident than
women teachers. The 53 posttest scores were analyzed, and again, the
difference betveen mean scores of‘men and women was significant at the
.05 level, Ihere was no attempt, however,\to analyze whether the
statistically significant difference between confidence scofes of men

and women was due to a difference in environmental reinforcement of

boys' confidence in solving mathematics problems. (29).

3. Design of the Scudy

T a. Sampling

Participants for the final phase of the study were selected. from
the Greater Cincinnati area. Fourth, ninth, énd twvelfth grade students
vere selected fro% inner‘citf and suburban schools. Six schools were
selected at random at the fourth grade level; three schools were selected
at random at the ninth and twelﬁth grade levels; and an equal number of
students was selected, randomly, from each school., The population for
the study was restricted to "qualified" mathcmatics students, where
'qualified' was defined to be éanked in at least the 75t:h percentile

on a standardized test taken within the past year. College sophomores ‘/
{

!

at the University of Cincinnati, whose SAT or ACT ma.aematics scores

i2



placed them in at least the 75t:h percentile, were randomly sele(ézd to
participate in the study.

Four girls, four teachers, and two guidance counselors at each grade
level were raﬁdomly selected for interviews from the participating
schools,

In January, 1975, at the Annual American Mathematical Society-
Mathematical Association of America Leeting, in Washington, D.C., four-
teen women mathemaﬁicians were interviewed, Twenty~two womer. Were con=
tacted; they»had been recommendedaaé probable subjects by Professor HMary
Gray, the founder of_the Associatién for Vomen in Mathemétics. Twenty-
one expressed their willingness to cooperate,lbut only lﬁ vere able to
attend the Anpual tleeting. These 14 women. represented a variety of
ages=-from the late 20's to the late (60''s~=a varie;y of backgrounds,
race, life-styleé, and personalities, But, they‘had two things in
common $ ‘they had succeeded in becoming mathematicians ané ghey‘had
experienced simiiar forms of'bbth encéuragement and aiécrimination along

_ the way.
b. Instrﬁmentgtion '

Four instruments were developed at each level:

1. An instrument to measure confidence in doing mathematics.
2, An instfument to measure interest in mathematics.
3. A questionnaire to determine future plans to study : .

mathematics and reasons for the decisiens.
4;' A quesfionnaire to deterﬁine.career plaﬁs and’ reasons
for the cﬂoices.
The‘first two instruments were developed ih‘a two-stage pilot pro-
- 'ject. The first stage involved inte;viewingasix4studeuts at each level, .

and then writing a set of items relating to mathematical confidence and

Q : ' , I3 .




mately half an hour,

10

mathematical interest which required open~ended responses. At i}
fourth, ninth, and tvélfth grade levels, volunteers for both stages’
were selected from the Cincinnati Public Schools. College sopliomores
were chosen from volunteers at the University of Ciﬁéinnati. Each

s;udent, in the first stage of the project, was interviewed for approxi-

Among the interesting, enlightening, and sometimes entertaining

responses vere the following:

'"Confidence more than interest influences one's choiﬁe of a
career.,'-

"Girls aren't as talented in mathematics as boys. They're con-
scientious but not'talen;ed. They have no 'spark,'"

"Top grades in mathematics imply intelligénce. TopAgrades in
English literature do not imply intelligence. My pérents
worry_ about vhether a husband out there so&ewheré‘Won't
like me if I'm intelligent,"

"College.inéfructors of mathematics regard girls with humor.
If they're there, the instructors will.try to get them
to-péss the coufse. If they'Fc'bright,;the instructors
are surpriséd.”,

‘‘College instructors of mathematics or physics regard,girls

vith amused tolerance."

- "Girls tend to give up more easily if they cannot work the prob-

-

lems. But, the top girls in a class set the standard for

4

‘the entire group;' Thé better girls stick out more than the

better boys." R
"I went to a coeducational parochial elemeutary'schgol. I remember

an incident that happenéd vhen I was in the fifth grade. A

3

&

iq
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boy in the class was caught chegting on a test, He wa:

copying‘frgm the paper of the girl sitting next to him,

In reprimanding him the nun said, 'Imagine you copying

frohva girl's paper,'" '

<3Twenty volunteeré, at each grade level, responded to the question-

néires in the second stage of the pi}ot projecti' At the three lbwer
levels, teachers allowed aboﬁt twventy minutes dﬁring class for the com=
pletion of the questionnaire. At the qollege sophomore levg;, the
second stage of the project was carried out by ma%l. From these
responses, the eight instrume&ts wvere devisged, Ea;h contaiped approxi-
mately 35 items and required the student to respond to a five=point

Likert scale. Pilot groups vere then selected and, on the basis of

their‘responsés,_;he most discriminating items on-each instrument were

- gselected, Pilot groups consistihg of approximately 125 students at each

level, werc again selected from volunteers in the Cincinnati Public
Schools, at lit. llolyoke Collage, and ot the University of Cincirnnati.
.In all cases, students responded to the questionnaires during class time.

Previous experience indicates that attempts to establish the

- validity of such instruments on the basis of concurrent criteria usually

fail since it is impossible to obtain a.set of represen;ative; unbiased
criterion scores. Hence, the instruments themselves define mathematical
confidenceland interest in mathematics. The items vere reviewed by a:
selected group of ma;hématiciéns, matbematics edqcators, and psycholo~
glsts gt the University of Cincinnati. Their c;mbined judgment pro=
vides the basis for establishing the validity of the instruments. |
The split-half technique, employing the Speatmén;Brown Prophecy
Formula was used to establish;the reliability of the instrumeﬁts.
Reliaﬁility coefficients vafied from ;687 to. .919. The reliability

‘coefficient for each test.is given in Table I.
- . - I 5
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Iable I.

Questionnaires-=Reliability Coefficients

éth grade éth grade 9th grade 9th grade IZFh grade 12t:h erade

Confidence | Interest {Confidence | Interest Confidence Interest

ni- 121 121 - 64 © 64 30 32
R| .657 .303 857 | 905 .905 - .596
) !
College Sohpomore | Colleze Sophomore
Confidence . .Interest
n 173 ; 173
r .870 .919

o

Appendices B, C, and D contain copies of the instruments used in the
pilot projects and in the fiual study as well as an explahation of

their use,

Mathematical confidence was defined as a score in the top -25% on
one of the confidence instruments. Interest in mathematics was defiped
as a score in the top 25% on orie of the interest instruments,

The questionnaires to determine future plans'to study mathematics
and to pursue mathematical careers were developed witl the assistance
of the educators and psychologist who wera consultants in the prOJect.
The questlons required brIEL, open~ended responses,

In addition to the written instruments, hour-long interviews wére
conducted with a random sample of 4 girls,at eaéh‘level to“allov'ffee-
dom of response and to proBe déeper into tﬂe various issues involved.

Similar questions to those used in these intgrviews wvere pre§ented
to a sampie of women mathematicians in order to cdmp&re their retro~ .
spective responses with the responses of the bresent students,

Further information was provided by infegview;ng a random sample

of four mathematics teachers and a guidance counselor or academic

i6
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.ments during regular school hours.

L |

advisor at each grade level., With the assistance of the consultarts

a set of questions was formulated to elicit both quantitative responses
ans’ eXplanations for the.answers given. An analysis was made of the
quantinative respouses and_anecdotél records of the intervieus werc
summarized. There was an attempt to analyze teachers' treatment of
their students, their attitude toward women in mathematics, the extent
to vhich educatorn discourage vomen's participntion in mathemetics, and
.

the éktent to vhich attitudes differ among_educators of various grade

levels,

c. Administrgtidn of Instruments

Fourth, ninth, and twelfth grade students responded to the inséiu-

TEr
Bk
5

o

Arrangements were made well in advance of the testing period with

superintendents, principals, guidance counselors, and teachers. The

experiences whichvwe had in our attempts to Secure the conneration of
various school systems were probnbly tynicnl of the experiences of
investigators in similar stndies.: We found it ;asier to work with
small school systems than vith large ones. Generally, the fears of
school adminisfrators and the acnompanying red tape were.in inverse

proportion to the age of the students whom we'nished to survey. In

three schools, principals required written pgrmission'from fourth

'gréde parents; copies of all questionnaires and interview questions
were supplied to the parents along with a letter explaining that the

project was designed to study diffg}ences between the sexes in their

attitudes toward mathematics. One junior high school principal and

to the parents of their participating students. Generally, in spite

one senior high school principal required similar letters to be sent

of gsome ingstances of initial hesitation and gsome red tape, we found

' principals, teachers counselors, and students overvhelmingly cooperative.

S
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Teachers selected studants to be interviewed and notified thean
several days before the intervievs. In a like manner, principals or
supervisors sclected féachers and guidance counselors to be inter-
vieved, In a11hcaSes, participation was voluntary, but évgryone who
was selected apgrezd to take part,

Classrooms, nbrmally empty at the given time, or auditoriums were
used to administer the vritten questionnaires., Intervieus vere held
in offices or classrooms vhich were not in use for other purposes,

Uritten questionnaires were mailed to all sophomores in the College

s of Arts and Sciences at the University of Ciﬂéinnqti vhose ACT or SAT
scores wvere in the sevanty-five percentile or above. OSelf-addressed,
stamped env?lopes and explanatory letters wefe included, The womeﬁ
also received forms ‘for volungeering to particinate in an intervigw.

Two hundred seventy-nine 7uestionnaires were mailed; one huundred
éeventy-fhree.vere completed. and returned. ' Four women were randomly

'selécted among the volunteers to be ihteryiewed and arrangements for ‘

_‘convénient times were made by telephoné. The principal investigators
fg;/thé study conducted the intervievws in their offices. Four faculty
vmembers were randomly selected for interviews from the Department of °
lathematical Séienceg at tﬂe University of Cincinnati,

'Homen matheﬁaticians were interviewed at the Annual American liathe-
matiéal Society-iiathematical Assoéia:ion of fmeriua theting'in Washington;

;D.C., in Januéry, 1275, Arraﬁgements for these intervieus were bcgua

in the summer of 1974 and werz completed several weeks before the inier-

views took place,

Although all the participants secmed to enjoy the intervieus, the

\ . ~N . .
older students ‘and the adults demonstrated the greatest interest. It
vas the college sophomores and’ women mathematicians who were the most
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enthusiastic about our study and thke most ecager to prolong the infrer-
views, As a matter of fact, one interview with a female mathematician,

planned for half an hoaur, lasted‘twb and a half hours, Our conversa-

tion ranged from childhood memories of mathematics classes to collective

. bargaining in higher education and the solution, at the bargaining

table, of some of the problems involving inequities between rmen and
womén.' All in all, we found that people like to talk about themselves,

and they like to discuss issues which have profoundly affected their

" 1lives.

4. Analyses of the Data

a, Statistiég;_AggIzsig»

As in many educational experiments, we found aimost no statistically
§ignificant differences. U;ing the criterion that —onfidence i; defined
as\scoriné in the top 252 oﬁ the confidence instrurent aﬁd innefeét is
defined as scoriﬁg in the gop 25% on the interest instrument, the Chi-
square statistic was used at each level to determine vhetner mathematical
confidence is independent of sex and whether mathematical interest is
1ndependentﬂof sek; The onl; statistically significant result appearcd

on the question of interest at the twelfth grade level, Girls scored

significantly lower than boys at the .0l level of significance, At both .

the ninth grade and college sophomore levels, the proporti-a of girls

interested in mathematics was, in .fact, higher than th: proportion of

boys, but not suffic{éntly highgr’to‘reflect statisticzl siggificance.
At the fourth grade lével, a greater proportion of gir_s than boys was
mathematically confident; while, at the ninth and twelZth grade levels,

the situation was reversed, But, none df{:hese resulss was stazistically

significant, Hence, the statistical analysis suggests that efforts must

~

- be made to generate interest in mathematics during the last two years of

v
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high school.a If girls drop out of mathematics at this stage, their

" future educational and career options clearly are greatly narrowed.

Renewed interésﬁ in rathematics at 2 ¢-~llege sophomore level is almost

twice as great for calculus student : is for non-calculus students.
At this level, also, the statisticc lts suggest that programs must
be design»d and implemented to enc: - qualified women to renew their

interest in mathematics.

/ .
The statistical results are summarized in Tgbles IT and III,

Table IT.

Independence of Sex and ilathematical Confidence

Grade Level ‘n X2 Level of Significance Results
4 124 .17 .05 : not significant
9 60 o .05 N not significant
12 73 .28 .05 not significant
college P A P
sophomores 150 0 .05 not :significant
Table IIf.
Independence of Sex and Interest in linchematics
Grade Level n X2 _ Level of Significance' Results
124 0 05 not significant
. - 60 2,5 ~ LCS - not significant
12 = 78 7.01 .01 : significant
college . : , s
sophomores 160 . .53 ..05 not sgignificant

The samples were not suféiciently large to pro§iéé a statistical
analysis of the effects of_ﬁarious factors on. the students' decision;
to study advanced mathematics and to pursue mathematical careefs. The
relétionshipsﬁgetweén the‘vafiables in the study and.parentsf‘édvfce,

parents’ occupations, teachers' advice, guidance counselors' advice and
\ . . -

N 20
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- .mathematical background were considered. In all cases, however :lYe
subsét; wefe too small for adequat~ objertive énalyses. References to
these factors appear frequen;ly in the anecdctal repoft. It is sug-
gested that future studjes give further considcratian to the felation-
ship between these factors and reasons why qualified women do not pursue
mathematical careers,

b. fAnecdotal Report

Vhy, then, do -ualified women séem to avoid ma:heéa:ical careers’
The answer to this question becomes more apparent when the repiies to
interviev questions and open-ended que.tionnajres are analyzed. Ue
found that the answers of women students and practiqing mathematicians
formed a distinctnbattern of barriers towvard women in mathematics.

Althoﬁgh foﬁrth grade students are unawvare of disgrimination, high
school girls are extremely conscious of prejudice and peer pressure,
They report th;t pérents encourage their sons to continue to studv mathe- '
matics ‘cven when they find it difficult; girls, on the other hand;'a;e"
encpuéa;ed to drop mnthematics. Teachers and guidance counsclors en-
céﬁrége girls to ccatinue their mathematical studies oﬁly iE Fhey‘efpreSG
great iﬁterest'in the subject.

Fourth grade girls vere somevhat difficult to interviev. They were
rather shy aéd gave only brief answers to questions., Generﬁlly, they
saﬁ no differénces bétween boys and girls in ability or £nterést in
mathematics“and no differences in treatment by their teachers. Typical
comments wera: .

"Teachers treat boys and girls the same.''

"Ever?one needs’ to -learn math to-get a job."

"The teacher expccts equal vork from everyone even if she has

to bug the boys more to get it."

El{llC ‘ : . 27 R )
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*'The teacher pays'more attention to the boys‘necause they
don't pay as much attention to her explanations.”‘

Among the less frequent responses were the statements:

"Boys are more interested in math than girls.”

"Girls are smarter."

Ninth grade girls, also, generally believed that boys and girls
have equal mathematical ability and that they are treated the same by
their'teechers. Only‘one student indicated that she was aware of
differences; she commented that, "There 1s discrim@nation against women
engineers and architects, but I would be willing to fight the battle."

_v the time girls reach the twelfth grade, girls' attitudes seem to
undergo considerable change. A student vho renked 26th in a?class of
‘310 students had dropped mathematics after second year algebrz. in the
tenth grede. Her reason was; "Iy family isn't good- in mathematics.
e have a lot of trouble wiéh it, I enjoy mathematicse-but not.in class,
where there is pressure to get good grades.,' She displayed almost no-
confidence in her matnematical aﬂility and planned to major in énglish
in college elthough her S.A.T. mathematies score nas 39 poinés higher
’:han her English score.w Her remarks were pafticular1§ interesting in'
view of the fact that her fatner was the Superintendent of Schools.
A second student, who ranked in the top 20 out of 310 seniors,
" ' planned to be an engineer. She expressed the opinion.that ;eacners,-
as far down as fourth and f£ifth gtades, were partial to boys .and helped
them ‘more. She believed that teachers ekpect.boys to do befter than*
éirlé in mathematics; and,\;herefore, boys. in fact de Better.v Sﬁe felt
that reverse discrimination is' the present pattern in engineering and

that in college there may be discrimipation against blaeks but' not

against wvomen. .
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College sophomores who display an interest in mathematics ~nd plan
a mathematical career, are aware of disérimination, vhile those who are
studying nursing, speech pathology, and other female-dominated courses,
are relatively unaware of discrimiﬁation? iess interested in discussing
the problem, and more likely to accept a stereotyped role, Typical of
the comments made by women students were the following:
"In retrospéct,<I realize that there wae discrimination
even by’grade school teachers. Their attitude was
characterized by, 'You can try it, but you won't
" succeed, '™ )
"liy roommate is the top mathematics student iﬁ her class.
She's more confident than most women, but not as
confident as inferior male stuaents."ﬁer high school
math;matics teacher encouraged her and helpcd her get
; scholarship to Engineering College. Sﬁe has felt
discriminatién from faculty members and from colleagues
on her coop job." |
" "Ho basic changes in <.*itudes have taken place, at.all.
-People.are béing forced to change. Attitudes haven't
changed,"
And finally,
"In high school I took the advanced track in mathematics
for four years although I never had any encourage-
ment in pursuing it in college or a caréer..., I
did well and looking back feel that had I been
encoufaged, I ma}.have pursued the interest.h I did
eﬁjoy math c;urses--but I felt unc0mf9rtéb}e with

- the highly competitive males and maie~encouraging e

23
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teachers.... High schbol ma;hematics was a .
personal challenge but the loneliness of it
steered me away."

Interviews with teachers and counselors from the fourth grade
through the twelfth grade produced fairly consistent responses.

- We intervieved both male and female fourth grade teachers with a
variety of backgrounds. All of them emphatically stated thgt they de
not treat boys differe;t from girls, 1lost of them believed that sex-
role stereotyping begins early, and greatlv accelerates during the last
tﬁo years of higﬁ school, Among their comments were the follo&ing:

"Boys seem more eagef...get hold of an idea and learn tn

use it faster...find mathematics challenging. 'Girls
don't like mathematics...find it hard...feel they
won't_use it. I don't expect more of boys...they
just do bettér. Host girls need e#tra help."

And,” ‘

"I don't expect boys to learn faster than éirls but they de."

The teachef who made this latter comment answered a question con-~
cerning changes in societal patterns, with the statement, "At my husbaﬁd's
place of business wémen are getting men's jobs. Some men ére resentful.”
And,'ip feply to a question regarding her own experience as a mathematics

student, she said, "'Trig stopped me, I refused to take calculus." 

An outgoing, enthusiastic male teacher with 17 yearé teaching
experignde, discussed his experiences ﬁith parent conferences, ile

noted that 75% of the time that a girl réceives a C or D in mathematics;ﬁ
l.2r mother would reply that she wasn't gsod“in ma;hematics, eitbgg. In
response, the teacher always pointed out that ability in ﬁééﬁemaﬁics

might not bé'héreditary. H& further reported that in cases where a boy
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receives a C‘or D in mathematics, the mother's explanation is almrst
invariagbly, '"The boy is lazy.' On the vhole, mothers want their sons
to be successful in mathematics, but they are' willing to accept less
achievement from their daughters, The teachet who made these observa-
tions was the only”one of the fourth grade teachers, wvhom we interviewed,
who was enthusiastic in his support of our study., He said that he very
‘much enjeyed being interviewed,

The remaining fourth grade teacﬁers expressed very little interest
in the problgm of encouraging talentz=d girls to pursue m;thematics.- In
fact, they demonstrated very little recognition that thare 1§_a‘prob1em.

. There was general satisfaction with the status quo; and almoét no
interest in changing uocmtal patterns co tncrease opportunitics for
- vomen, TThen a«ked to comment on dis crimination against women in mathe-
matics, they almost invariably replied by commenting on discrimination
against women as achool administrators.
Incluaed émong the furthet comments made by fourth grade.teathers

wvere these statements:

"Girls are more fearful, It's hard to incresse their confidénce."“

‘"Girls aren't willing to work all that hard. éhey doﬁ't expect
to be breadwiﬁners." | -

"Girls are as competitive as boys at the 4:& grqde level."”

"Girls get less atténtion bécauée they're quieter.”

f”Peer pressure bgcomes greater as-students get older."

“"There is more sex-role.stergotyping in social étud{és textbooks
than in mathematics textbooks, Mhn are pictuted as in-
ventors; womenlare bictured aé airline stewardeéseé."

"Boys are more aggressive...more outgoing.'

"Girls try harder."
A '

o ] ) - ’ . - ‘ A 2’5:
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And finally, .

"Boys don't care as @ﬁd& asfgirls when they're Qrong. A

girl who givesfg;yincofrect answer is much more subdued;$

At the ninﬁh grade levei, also, teachers and counselors who were
intervieved were generally obliviéus to issues of discriﬁination or pre-
ferential treatment. In reply to questions about the mathematical
ability of girls, teachers tended to avoid the question and to comment,
rather, on the outstanding neatnéss of girls' test pavpers. . -

Teachers at the twelfth grade level, too, seemed somewhat obsessed

by neatness of test papers, and they, too, Lighly praised the/girls in

“their classes for displaying this characteristic. The male teachers,

who were interviewed, admitted that they expected boys to do bétter than
girlé in mathematics, and they believed that parents have similar dif-
ferences in expectations for their éons compared with their déughters.
One of thé twelfth grade counselorg, whom we interviéwed, was par-
ticularfy interesting.l He was a self assured, confident, articulate
young man, with a somewhat limited knowledge 6f‘mathematics. Unlike
mﬁny high school studénts, he views the goleuof counselor as very signi-
ficant in providing academic and career counseling,
Part of our discussion with him was general, in nature. He appeared

to be indifferent to the widespfead present practice of equéting educa-

-

 tion with job training., He was not dismayed over the fact that included

in the.30% of the students in his school, who transfer to a vocational

school, are some of the brightest girls in their class, He saw no

-

reason to ®ncourage these girls'to consider extending their career op-
tions by enrolling in college preparatory courses although ﬁe“giQes

this advice to boys under the same circumstances. Our impression was

¢

o

that although this counselor claimed that there was no differeﬁce in’his\

S “ 20 , Ty
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career counseling of boys and girls, he, in fact, encouraged sex-role
Stereotyping ;r at least did nothing to discourage it. Girls who did
well in mathematics were'encouraged.by him to study accounting. Among
the coﬁments made by this counselor were the following:

"Girls have more.difficulty with math than boys. They seek

help more frequentiy.",
" "The top 10 students in the graduating class include more giris
| than boys. The top 10 mathematics stu&ents, however,
| would include more boys. It's easieg for girlé to rank
high in their class because they don't take cuch a heavy
load of college preparatory courses."
"Girls drop out of the advanced track in.méfhematics at the -
.end of the tenth gréde becauseyof peer or pérental
- pressure. They don't need that much maﬁhgmatics. They
can choose many careers that don't require mathematics.”

He estimaéed that two-thirds of the boys who are talentéd in mathe-
matics choose a matﬁematics"ofientéd career, but only one-third of the
talented girls choose a mathématicsaoriented careér. Furthermore, morvre
girls than boys fear mathematics and tend to drop out of ad?apced courses
even thougﬁ they have received high grades. |

Interviews with male dollege,professors of ;ﬁth;matics pfoduced a
variety of opinions concerning discrimination or laék of ix. One pro-
fessor felt that the Department of Mathematiés was_less prejudiced than
many other departments, Uhen he voicedvthié opinidn'to his 4¢paptment'
head, he was told that "there is more bias than most people realféé."
In reply to the question, 'Is there bias against women faculty membérs
in the Department of iathematics?", a former depagﬁmeht head emphatically

stated, "Of course!' At the other end of the scale of opinions, one
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professor, just as emphatically said, "I don't believe that discrimina-
tion agéinstAWOmen in mathematics ever existed.... Their psvchological
processes are different.... There is a difference in interests and a

difference in the way men and women think. There are no outstanding

chess players, for example, even In Russia, not because of discrimination,

but because of a difference in women's thought processes.'

Lasf Jaquary, at the annual Ahé-DMA meeting iﬁ Tiashington, D.C,,
we interviewed the 14 women mathematicians who had been selected in
advance of the meeting. Ve were interested in determining answers to
the following questicns:  What barr: rs had‘been placed in the 'ray of
thei; bécomingqmathematicians? And, Low did they manage to oﬁezcome
these barriers?

Iﬁ answer to the second question, the women w2 interviewed were
extremely talented--far more taleqted, wg'felt, théﬁ a rapdom samplie of
14 mathematicians would have been. Although they were not alizays ex-
cessi§e1y conscious of their ability, they agreed that ég-‘;g goed ¢
women mathematics students are-pushed. And, they had receivad strong
support mnot oniy from teachers--at’ least at the elementary, high school,
and undefgraduafe'college levels--but from parents andzhusbands.

There was great uﬁénimity in their feelings, experilences, and

opinions., Typical of statements about their feelings were the follow-

ing:

"I felt maye discrimination as T grew older."

"I feit inadeqqate in freshman caiculus although I received
the best grade on the exam."

"It's hard to be objective inﬂretrospect. Am I analyzing:
past experiences on the basis of vhat I think now?"

"Have I rationalized&discrimination or‘purposely closed
my eyes to it?"

~ 28
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"I think that both men and women feel that women are inferi~=,'
Experiences, from kindergarten through career, also showed remark-
able similarities. One procfessor said that in elementery school she

had been discouraged from skipping a grade becgusé she probably wouldn't

" be able to learn long division, A second professor reported that when

she won the award in an undergraduate_qompetitive mathematics examina-
tion, she was told that 'girls weren't supposed to get the ﬁrize.” Still
anather of the women reported that in Gfaduate School, womep’had to

sérve the tea, women were recommended for jobs only at women'q cclleges,

and only certain professors were ‘willing to take on girlé.” Job dis-

crimination ranged from the comment by a male colleague, ''I don't know

i

vhy Mrs. A, should be promoted. Shefs got a husband and he makes a
living" to an anecdoté reéorted by a bléck women mathematician. She had
not been offered the chairmanship of a committee evén after allqthe
vhite male committee members had declined because the job involved a
stipend and secretarial hefp; She had never been appointed to a keyw
policy-making committee, but she had beéﬁ'appointed to almost ever:
other committee, and she was ali’ys on the social éom@ittee.

~ Opinions, also, were femarkably‘ynanimous. Role,models are impor-
tant. fhnygwomen clementary school t;achers are terrified of m;;hematics

and hate it. They feel that a mathematician must be a genius or a

lunatic. As role models they steer girls away from mathematics. The

. job market is more favorable to women now than it was six years ago,

but the backlash has set in. A department is willing to r sk a newv -
fh.D.; she can aluvays bevfired. But, tenurc is a_differgnt étory. ~And,
older women haven?t profited from HEY pressures. One department head
said that he woulq hire the vorst wdmén he could find so that when she

didn't work out, he could say‘that's what happens when you hire a woman,

29



'The role of teachers and cbllege préfessors, however, was ~o*
always4criticizgﬂf One college sobhomore commented that ''teachers
encourage good female mathematics students more than the rest of .society.
They 're mﬁre open-minded, They're more éonscious of high ability and
thgy tend to éncourage girls of high abiiity because they use ability

as a criterion more frequently than the rest of society does."

o
-

5. Summary, Interpretations, and Conclusions

Statistical results and anecdotal reports supperted the conjecture

- that there is a decrease in girls' interest in mathematics and a sharp

increase in sociecal pressure against women in mathematics during the
student's high schqol years, There were differing opiﬁions,'however,
on the question of vhether mathematics teachers and guidaﬁce counselors
conft:ribute toward bﬁilding barriers against vomen rather .thar remcving
society's barriers.

It is suggestéd that schools and colleges make a-greater effort to .
conduct workshoﬁs and design programs to'encourage qualified girls to
pursue careers in mathematics. Since the greatest drop-out of mathe-
matically qualified giils occursg during the last two years of high'échool,_‘
special attention should ba given to implementing such programs at the
tenth grade level. Attratien should also be given to designing in-
service educetion programs for teachegs and guidance counselors at all
levels since there is some evidence that fhey presently exert-a nega-
tive influence toward girlg as mathematicians. |

frevious studies'dealing with prejudice have indicated tha: instru=-
ments and intérviews used to measure attitﬁdés frequently cffect cﬁadgés
in attitudes, Although there was no attewpt to measure sucp,chaﬁges

resulting from this study, it is hoped that the use of the instruments’
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| and inierviews did'themseives encourage a greatef number of quéiified
girls go pursue careers in mathematics.
Results of the study, both conclusive and irconclusive, suggested
the fo}lowing éuestions for future investigation:
1, A longifudinal study of girls nov in the fourth grade
to:determine changes in individuals or gfoups of
individuals with respect to mathematical confidence,
intere;t in mathematics, géademié plans, and career
goals; and causes of these changes.
2, A study of the relationship between the advice of
parents and teachers and boys' deéisiéns; and the
relationship betwveen the advice of pafents and
_tcachers ;nd girls' decisions.
3. I. comparison of attitﬁdes.toqard women in mathe-
matics among variéus ethnic groyps. |
. o
Finally, in spitz of the barrigrs-and the backlash, there is a fecei-
;ng tﬁat tiﬁes are changing, Girlé show less fea£ of mathematics than <
did wowen students before the 1965'5. Universitiea aée being pushed
by HEW, |
The January, 1975 meeting of the Association for Vomen in ldathe-
matics, at which discrimination against women was éiscu;sed, drav a
hugh standingﬁroo@-only crowd, includiné‘quite a few male mathematicians.
'Tﬁe,question and ansver perioa was sparked with lively gnthusiasn and
eagémmess for change. The National SciencevFAQndation has Qnglopea
plans to funh'worksﬁops for ‘women at the various coLlcgiaté levels to
interest them in scientific careers and programs fsr female college

graduates to retrain them for careers in science., The 197C annual meet~

ing of the National Council of Teachers 'of Mathematics had several
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sessions scheduled to discuss various aspects of the problem of er-
couraging talen:edlgiris to study mathematics.
And a number of competent female mathematicians are emerging. It

is, ther=fore, not unrealistic to hope along with the-editors of Great

Curvents of lhthematicaI,Thounht that ''the growth of female education,
o h 3

IR e AL LA WL,

the overthrov of prejudices, the profound changes in the kind of life

and in the.roie assigned to women during the last few .vears vill doubt-
less bring about a revision of her position in science. Then we shall
see in vhat measure she can, as the equal of man, emerge from the role

of the excellent pupil or the perfect collaborator, and join those of

.our scientists vhose work has onencd new paths and bears the mark of

.

genius,”

o
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Note of Explanation. for

Appendices B, C, D

e Confidence in dcing mathematics is measured by:

Questions 2, 5, 7, 15, 21, 24, 25, 26, 27, 28, 30 of the

< Fourth Grade Survey, .
Rinth Grade Questionnaire, . p
Twelfth Grade Questionnaire, ’
College Sophomore Opinionnaire.

Interest in mathematics is measured by:

Questions -1, 4, 6, 9, 10, 12, 14, 16, 17, 19, 20 of the

Fourth Grade.Survey,-
Minth Grade Opinionnaire,
Twelfth Grade Opinionnaire,

- College Sophomore Questionnaire.
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APPENDIX B

Pilot Projcct - Stage 1

Interview Questions

To (4th Grade Students)

1. What is your favorite subj=ct in school?
2, Do you enjov arithmetic?
3. Vhat is the most fun in arithmetie?

4. ‘Who is the best in zrithmetic - the boys or the girls? both?

5. Can you tell me some jobs for which you ne2d to krow a ioi of
math?

6. Ave therc any of these jobs, for which you need to know x lot
of math, of interest to you?

o}

38
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. Interview Questions

Ninth and Twelfth Grade Students
(High School)

WVhat do you enjoy most about your math classes? Least?

Have you heen aware of any differences in the way boys and
girls are treated by your math teacher?

Do you fzel that you were tieated differently by male ¢:d female
math teachers?

Do you faz2l any pressure to lzt the boys in your math classes
answer first?

Does your math teacher call on the girls as much as the boys?
Does your math teacher help the girls =2s much as the boys?
Have you always been good in math?

Was your scademic ability, aad specifically your math ahility,
revarded differently by your teachers in grades 1-6 compare.
with grades 7-127

Have you considered a carecer in math or in some r=zlated fizld?

Have you discussed your future plans with your teachers, your
counsclors, friends, parents?

Have any oi the people you have discussed future plans with
encouraged you in the direction of a math career or discouraged
you in this direction?

Do you fzel pressure from your friends to either study mathe-

mat’'cs or not to study mathematics?



10,

11,

12,
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Interview Questions

Ninth Grade
Juaior High Schoal

List subjects you're taking this year, in the order in which
you 11ke them,

Vhat did you like best about algebra?

Have you always done well in mathematics?

c

How much mathematics do you expe«t to take in the future?

Do you enjoy mathematics homework? Or, is the homework drudgery?

~

Do you work hard on problems you can't solve’ Or, do fou ask
for help, almost immcdiately?

Where do you think you rank in your mathematics class? Vhy?

How do you think your teachier would rank you in your mathematics
class? :

After you've taken a mathematics test, can you usually estimate

" your gzadﬁ7

Is the atmosphere in your mathematics class relaxed or tense?

Uhen there is a discussiqn in a mathematics class, do you
actively participate? Answer questions? Why or why not?

What qualities are necessary for success in mathematics?
Which of these qualities do you have? : :

{4
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Interview Questions
Twelfth Grade

Senior High School

What is your favorite subject in school?

How important is per51stence to succes in mathematics?-

How does a teacher affect a student s success in mathematics?

List your school subjects in . the order‘of your interest in them.,

_What'aspect of mathematics do you find most difficult?

S v W =
-

How do you rate yourself as a mathematics student relative to
other students in your class? Why? : :

7. How much mathematics do you expect to take in the future?

8, How.do you think your teacher would rate you as a mathematics
student? :

.9. Do ycu volunteer often in class7 What motivates you to
erunteer’ ' ' : ‘

10. Have you ever feolt "completely lost" in a mathematics course?
Vhat did you do to overcome this problem?

11, What are the.qualities of a successful mathematics student7
Which of these qualities do you possess?

12, How does a good grade on a test affect your attitude toward
mathematics? your motivation? your study habits? How does
a low grade on a test affact your attitude toward mathematics?
your motivation? your study habits?

‘13, To what extent do you rely on help from the teacher outs
of class? o

14, Are boys. mcre aggressive in class participation?
15, If you enjoy meothematics what has inflyenced your enjoyment?

16, Describe the atmosphere of your mathematics class-~tense or
"+ relaxed?

17. Do you find any differences in teachi;g técﬁniques between
men and women mathematics teachers?

o

18, Is it a handieap to be a woman in a scientific carzer?
19, Has mathematics always been- casy for you?

20, How does the personality of the teacher affect the succees
of the student? -

“

2}, Are you a patient student?

22, Do you get discouraged easily if you have diffivulty solving a -
.mathematies problem? What do you do to overcome this dis- ¢
couragement? ‘

-

3
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Iﬁtegxigy Questions

Twelfth Grade

What is your favorite subject in school? 'Why?

If you were to list school subjects in the order of interest,.
in vhat positioﬁ would you place mathematics?
Do you find problem solving easy? challenging? frustrating?

Uhat uses do you see for mathemLtics In terms of your 11&@7
your future plans--educational ‘career?

How do you rate yourself as a mathematics student, relative to
other students in your class?

Do your teachers and/or guidance counselors encourage you to °
pursue further work in mathematics?

How many mathematics courses do you expect to take? Why?

Howr do you think your ‘teachers rate your mathematical ability?
Do you agree?

Alter you have taken a mathematics test, can you aucurately

_ predict your grade?

What do you think are the qualities of a good mathematician? :
(i.e., mathematical aptitude, patience, perseverance, creativity,
etc,) Which of these qualities do you possess?

How much time do you spend on mathematics, rclative to other
school subjects?

Do you enjoy doing mathematics homework or do you find it
drudgery? Uhy?

That do you consider to be the most importamt factors which have
influenced your interest (or lack of interest) in mathematics?

42
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) th did ydu take calculus? o
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Interview Questions
Calculus Students

Do you like mathematics?

What are your career plans?

What fuxrther mathematics courses do you plan to take?

How do you rate yourself as a mathematics student in relation to
your high school graduation class? your calculus class? your
own ideals?

What do you think are the characteristics of a good mathematician?
Which of these characteristics do you have?

After you have taken a quiz or exam, can you usually estimate the

grade you will receive?

.o

How much time/week, on the average, did you spend working calculus
problems? Did you find the assignments challenoingY frustrating?

Who influenced your career choice? 1In what way?
Who advised you to take calculus? Why?
Did you attend class regularly?

If y0u missed class, were you able to read the ‘textbook and. unde"J
stand it, without any help? ) : uo

Did you ever help other students study calculus? When did you

help? Why?

Would you be a good tutor for any mathematics c0urse you've
already had? Why or why not?

Do you think you have sufficient mathematical ability to succeed
in any mathematics course you might choose to take, dn the future?

1f volunteers are requested to demonstrate problems in class,
do you volunteer? '

How would you rate your confidence in doing mathemat1cs7 Your
interest in mathematics? : '

43 L
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Ques tioggire

Ninth Grade, Twelfth Grade

Directions: Write 2 or 3 sentences in answer to each of the

1.

4,

following questions.

List the subjects you are"téking this year, in the order in which
you like them; Briefly, tell why you listed them in this order?

~ Vhat do you like best‘about math?

-

Vhere do you think you rank in your mathematics dlass? Why?
Vhere do you think your teacher would rank you in your mathe-

. matlcs elass?

v

Vhen there is a disci’ssion in a mathematics clase, do you
actively participate:. Answer questions? Why or why not?

What qualities are necessary to Success in mathematics? Which
of these qualities do you have? :
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Questionnaire

vCélculus-Students

Do you like mathematics? Why or why not?

- What do you think are the characteristics of a good mathematician?

Which of these characteristics do you have?

What are your career plans? Who influenced your career choice?
In what way did he (they) influence you?

‘How would you define confidence in doing mathematics? How would

you rate your ovm confidence in doing mathematics?

How would you define interest in doing mathematics? How would
you rate your own interest in doing mathematics?
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APPENDIX C
Pilot Project - Stage 2
Ninth Grade, Twelfth Grade

MAT..EMATICS . OPINIONNAIRE

Directions: Each statement below represents a belief or a behavior
of a particular high school student. You are asked to
express the extent to which you personally agree or dis-
agree that the statement-describes you. Respouses are
to be made on a 5-point scale: ' SA (Strongly Agree),

A (Agree), U (Undecided), D (Disagree) and SD (Strongly
Disagree). Fill in the circle at the right indicating
the extent of your agreement that the statement describes
you., Use the Undecided response only if you are sure
none of the other responses applies to you.

SA A U D SD
1. I enjoy working on the difficult problems

in a. homewcrk assignment. _ 0 0 0 0 0
2. I do not like mathematics because it is

so difficult, , 0 0 0O 0 0
3. Méthematics is fun, ) 0 0 0] 0 0]
4,  I would like to read a biography of a .

famous mathematician, 0] 0] 0] 0] 0]
5., I would never take a mathematics course _

as an elective. 0 0 2 0 0
G. I would like to achieve fame by svlving

an unsolved mathematics problem. 0 0 0 0 0
7. I have no patience for doing mathematics. 0 0 0’ 0 o
8. . I often get 3leepy in mathematics class. o 0 0 0 0
9. I don't like.to work with numbers. o o0 ©0 "0 O
10. Mathematics is boring. _ 0 0 0 0 0
11. My ability in mathematics helps me to _ \\‘ :

solve real life problems, 0 0 ‘Q 0 0

12, I like crossword puzzles and word games
better than mathematics puzzles, 0 0 0 0 0

13, If a problem is difficult I continue.to
work on it until I solve it. -0 0] o .0 0.

14. I have the patience to work on a mathe~
matics problem for a long time. : 0] 0 0 0] 0

15. I am always eager to learn if my solutions . _
to homework problems are correct. ‘ o - 0 0 0. 0




16. -

17.

18.
19.

20.
21,
22,

23.

24,

25.

26.

28,

29,
30.
31:
32,
33,
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I dislike my mathematics class,

I don't 1ike to explain homework problems
to the rest of the class,

I have never liked mathematics.

I would rather try to discover mathematical

principles than have them explained to me, -

If T cannot solve a problem, I rest and
return to it later.’

I spend less time on mathematics assign~
ments than I spend on homework for any
other courses, :

I enjoy working with abstract ideas.

I plan to select a career that does not
involve mathematics,

I plan to study mathematics in college.

lly only reason for studying mathematics is
that it is a requirement for college.

I would like to have mathematics the first
period of the day and my more interesting
classes later in the day.

I continue to analyze a mathematics problem

until I completely understand what is re-
quired to ansver the question.

I f£ind mathematics challenging.

I don't like science courses that involve
using mathematics.

I am glad when there is an assembly during
mathematics class.

I have found many interesting mathematics
books ‘in the school library.

Vhen I'm working on a mathematics problem
I'm not easily distracted

"I spend less time on mathematics than any
-other school. subject,

I am intrigued by the logical thinking
required in mathematics.

47
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MATHEMATICS QUESTIONNAIRE
Ninth Grade, Twelfth Grade

Directions: Each statement below represents a belief or a behaviur
exhibited by high school students. You are asked to
express the extent to which you-personally agree oxr dis-
agree that the statement describes you, Responses are
to be made on a five-point scale: SA (Strongly Agree),

A (Agree), U (Undecided), D (Disagree), and SD (Strongly
Disagree), TFill in the circle at the right indicating

the extent of your agreement that the statement ‘describes
you. Use the Undecided response only if you are sure that
none of the other responses.applies to you.

SA A U D sD
1. I have an analytical mind, 0 o 0 0. 0!

2, I usually understand a new topic the :
first time it is explained, 0 0 0 0 0
3. 1 expect to score high on the mathe-
;matics- section of the Scholastic Aptitude

Test (SAT). . 0 o0 0 0 .0
"4, It takes a long time for me to finish a '
homework assignment, 0 0 0O 'O 0
5. I never ansver questions in mathematics
- class. ' 0 0 0O 0 0
6, I learn mathematics rapidly and‘easily, 0O . 0 0] o] o]
h . 1 I have alvays been a good mathematics ' *
' student, ' 0 0 0 0 0
8. Mathematics is my hardest subject in
school, 0] o] o] 0] 0]
9. I have no talent for mathematics. o] 0] 0] 0] v

10, I never feel that I completely understand
the ‘'work in my mathematics class. o] "0 o] 0 0]

11. I have imagination and creative gbility )
in mathematies, 0 0 0 0 (o)

12, I understand explanations of new topics
faster than most students in my class, 0 0 0 0 0

o,

13, After I have solved a mathematics probiem,
I feel sure that the solution is correct.: O 0 0 0] 0]

14, I feel nervous when.I take a mathematics
test, P o 0 o0 o0 O

15, If I need help on a mathematics problem,
I require a tutor with a great deal of ,
patience. ‘ : o .0 0] 0 0

18




16.

18.

19.

20,

21,
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I will work.a problem on the blackboard
and explain it to the class even if I

haven't previously solved it,

\§ frequently don't have any-idea how to
wgfk{a homework problem,

I sometimes point out mistakes when the
teacher demonstrates a mathematics problem,

It is difficult to read a mathematics
textbook,

I study a great deal for mathematics tests,

The other students in my class expect me

. ¢ £0 solve the difficult problems.

22,

23,

24,

25.

26.

27.
28,
29.

30.

31,

32,

33,

34.

35.

ly teacher would rank we among the top 10%
of the students in my mathematics class.

I find it difficult to remember mathe=:
matical formulas,

I can solve most of the mathematics
problems which are assigned..

After several unsuccesgful attempts to solve

a mathematics ﬁroblem, I get disgusted.

I make frequent careless mistakes in work-
ing simple problems.

After I have taken a test, I can usually
estimate my grade accurately.

In class, I never volunteer to explain
homework problems,

I worry about my grade on almost every
mathematics test,

I have a knack for sclecting the correct
method or formula to solve a particular
problem.

I frequently help my friends who have
difficulty with mathematics. . X

. A7

I often need help in doing mathematics
assignments,

If 1 tried,vI could be one cf the best
mathematics students in my class.

’

I believe that I would do well in any °
mathematics course I chose to take,

I don't have a logicai mind,

49 -
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¢ MATHEMATICS OPINIONNAIRE

College Sophomores

Freshman Sophomore Juniof Senior

List the college mathematics courses which you have completed or im
B which you are now enrolled.

Directions: Each statement below represents a belief or a behavior of a
particular college student of wathematics. You are asked to -
express the extent to which you pefsonally agree or disagree
that the statement describes you. Responses are to be made
on a 5-point scale: SA (Strongly Agree),. A (Agree), U (Un-
decided), D (Disagree), and SD (Strongly Disagree)., Fill in
the circle at the right indicating the extent of your agree-
ment that the statement describes you. Use the Undecided
response only if you are sure none of the other responses

applies to you.
SA A U _ D -SD

1. Vhen I disagree with another student over
the solution to » problem I'm sure that

I'm right. - 0. 0 0 0 O
2. 1 often feel that mathematics assignments

are overwhelmingly long and difficult. 0N 0O O O ©O
3. If 1 am confronted with & new mathematical ’

situation, I can cope with it because I have

8 good background in mathematics, . 0 O 0 O0-0

4. I work on mathematics assignments firsé
because I know that I can finish them

rapidly and easily. o 0O 0O o0 o
5. I have greater talent in academic areas

other than mathematics o] 0O o 0 o©
6.- I am not capable of learning advanced . ‘

mathematics, . . : 0] o 0 o0 O

7. I get flustered if I am confroanted with a
problem different from the problems worked

in class. , o] O O o O
8. I do not attempt to work a problem without
referring to the textbook or class notes. 0 0O O o o

} .
I can draw upon a wide variety of mathematical . _
techniques to solve a particular problem. 0 0O 0 O o

10. I do not feel that I have a good workin? _
knowledge of the mathematics courses I have

taken so far. -0 0
11.” Mathematics is difficult. 0
- 12. I feel afraid when I begin a mathematics
o tourse, - . v 0 o 0 0 O

ERIC N - s 50
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27.
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30.
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I have not mastered -the basic mathematical
skills, 0

After I have written the ansver to a quiz
problem, I do not find it necessary to .
reread the solution or check for possible

errors. 0

I believe that if I work lorg enough on a
mathematics problem, I will be able to
solve 1it. 0

I have forgotten many of the mathematical
concepts which‘l have learmed.- 0

After I have seen the solution to a prob-
lem, I am able to solve a similar problem
any time I encounter it. . 0

I look forward to attending classes in
mathematics, 0

I begin to work on a mathematics problem
by telling myself that I can solve- it. 0

I geldom participake in discugsions in
mathematics classes. Y

I do not hesitate to interrupt or correet s
teacher or student who makes an incorrect
mathematical statement. 0

I learn mathematics by understanding the under-
lying logical principles, not by memorizing

.rules, 0

I can easily follow mathematical explanations
of problems which arise in science class. 0

If I cannot solve a mathematics problem, at
least I know a general method of attacking it. O

I enjoy solving mathematics problems, . 0

When I begin a mathematics assignment, I feel
that I shall be able to work the problems’, 0

I like to do mathematics because Itiika'to
accomplish a task that most people regard as
difficult, ‘ . 0

I would hesitate tuforing anyone in a3 :

"mathematics, . o
I maks a considerable number of errors in
working mathematics problems. 0
It is difficult to understand the language
and symbolism of mathematics. 0

I cannot get good grades in mathematics

without doing a great deal of work. _ 0

I enswer mathematics questions which are

asked by other students. 0
I often look at a set of mathematics problems

51

SD
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MATHEMATICS QUESTIONNATRE S
College Sophomores ’

Freshman Sophomore ’ Junior Seni-r

List the colle"e mathematics courses which you have completed or in
vhich you are now enrolled,

Directions: Each statement below represents a belief or a behavior ex=
hibited by college students of mathematics. You are asked
to express the extent to which you personally agree or dis-
agree that the statement describes you, "Responses are to
be made on a 5-point scale: SA (Strongly Agree), A (Agree),
U (Undecided), D (Disagree), 5D (Strongly Disagree). Fill
in the circle at the right indicating the extent of your
agreement that the statement describes you. Use the Un-
decided response only if you are sure that none of the other
responses applies to you.

SA A U D SD

1., I continue to read and stﬁdy a nev mathe-
matical concept until I completely under-

stand it. C 0 0 0 0
2, Getting the correct answers encourages me ,
) to work additional problems, o] 0] 0] 0] 0]

3. I have found very few uses for mathematics
in other academic areas, 0] 0] 0] 0] 0]

4, I am willing to devote considerable time to
learning mathematics even if my leisure

time is decreased. 0] o o0 0 0
5. I have a greater interest in learnming how

to think than in learning what to think. o] o} 0] 0] 0]
6. I prefer mathematics problems which are more :

challenging than those in most textboocks. 0] 0] 0] 0. 0]
7. 1 enjoy doing mathematics for its own sake,

regardless of its potential usefulness, ° o] o] 0] o o]

8. I see no value in studying the relationships
among various branches of matheqatics. o 0 0 0 0

9. I seldom ask questions involving generaliza~-
tions, unifying concepts, or applications. O .0 0] 0] 0

10, I do pot plan to study advanced mathematics. O

11. I sometimes work ahead of the class. ’ 0 0 0 0 0
12, I have never studied a mathematical topic

outside of formal class work. (0] 0] o] 0] (0]
13, I frequently ask questions involving general~

izations, unifying concepts, or applications.O o] 0 o] 0
14. I enjcy following the logical development _

of a wathematical proof, o - o] 0 0O ©
15. I do not have the patience for mathematical n

computation. _ 52 0 0 .0 0 O
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I have no talent in mathematics.

SA

0

SD

17. I am more interested in learning the
"how'' than the 'why" of mathematics.

13, Mathematics problems are a challenge; solv~
ing problems proévides satisfactions similar
to those of winning a battle.

19. I learn mathematics so that I can use it,
not just to pass an exam.

;20. I try hard to understand mathemstics.

21, ,I have never read a mathematics book other
than my textbooks,

22, I can spend many hours working on a single
mathematics problem without getting tired
or frustrated. :

23, Vorking on mathematics problems is drudgery.

24, I believe that learning procedures to solve
problems is more important than getting the
correct answer., .

25, I do not try to learn mathematics’on my ovm.,

26, I never work on more challenging problems
than those which are assigned,

27, lMathematics is a very useful tool in the
technology of the twentieth century.

238, Problem solving fascinates me. 7

29, My leisure reading does not include mathe~
matics books, |

30. 1 prefer word games and puzzles rather than
mathematical puzzles, : ;

31. Mathematies is boring.,

32, I-spend more time on mathematics than any
other course, because I enjoy working extra
pProblems or working ahead of the class.

33, Vatching an ice skater would arouse my
curiosity about deriving a Eunction for the
two dimensional pattern of the tracks Ieft
in the ice.

34, I do not eare about 1earning the principles
of logic underlying mathematics.,

35. Mathematics is not my favorite academic
subject,

36. It isn't necessary for everyone to know
mathematics,

37. I work on mathematics primarily because X
enjoy it, not because I am being graded in
the course. .

38. I do not expect to use mathematics in my
chosen career,

fRC . 353
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APPENDIX D .
Questiomaires Used in Tﬁe Study

. .Fourth Grade Survey

Boy . Father's Occupation

. Girl Mother's'0ccupatioq
Some of the jobs I think I'd like when I finish school are:
1.

2, .

3. ‘ T
4, : : h
5

Ansver each of the following questions by filling in the circle unﬂer
"Yes", 7", or "No", Fill in the circle under "?" only if you cannot

honesgtly anéwer'”Yes".or '""No." . | Yes ?
1. I like to study math, 0 0
2, liath should be easier, 0 ‘0
.3. I do my best in school, - ¢ 0
4, Math is boring. 0] 0
5., UMy teachers think I do good work, o 0
G, Math is one of my favorite subjecfs. 0 0
7. I am pretty good in math, | 0 0
8. I probably won't learn much this year, 0 0
9., We spend too much time on math;' 0 0
10, I like math better than I did last year. 0 0
11, I play around instead of studying. 0 0
12, I get bored doing math for a long time, ‘0 0
13, Ve should have more holidays, 0 0
‘14, I don't like math, ‘ 0 ‘0
15, Everyone knows I am smart in math, . 0 0
16, People need to know math to do most jobS. 0 0
17, Math is the most importanﬁ thing you learn : ‘
in sehool, 0 o]
18, I look forward to coming to school, 0 0
19, I play around when I'm supposed to study math, 0 0
20, I daydream during math class. 0 0
21, I do my best in math. ’ 0 0
0 0

22, School is: a nice place to be.

b=
(o]

OOOOOOOOOOOOOOOd

O O O O O o
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30,

51

liost of the kids in my class are mean.
I'm not doing very well in math,

My teacher thinks I do .good work in math,
This is a good year in wath for me,

I know more math than most kids my age,
lath problems are too hard.r

I wish kids didn't have to go to school,
My parents think I'm good in math.

>

O
<

~a

Yes

OOOOOO‘OO

©O O O o 0o o o o

3

=
o

© O O 0 0 0o o o
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G

7.

9.

16,

11,

12,

52

Interviews
Fourth Grade Girls

Do you enjoy working mathematics problems?

How do you compare with other girls in your class? with boys in
your class? . §

What jobs are you interested in? Which of them involve a great
deal of mathematics in school? - i

Do you plan to take a great deal of mathematics in school?

Is there any difference in mathematical ability between boys
and girls?

Is there any difference in the way boys and girls behave in class?

Do teachers treat boys differently from girls? Do they ask more
questions of either boys or girls? -

N

Do you answer questions voluntarily in class or do you wait to
be g;ked?

S

-

Have you ever discussed jobs with your parents? Vhat advice
have they given you?

Hould you mind being the only girl in a mathiematics class?
{Tho are the best students in your class?

Does your teacher expect girls to do as well as boys?
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e S ‘ ~ Jntervievs

Fourth thde Teachers

1, VWhat differences do you notice in the nerformance of boys and
girls in mathematics class7

2l

2, Are boys more willing than girls to volunteer answers or participate
in discussions?

<3. Vhat differences do you see in attitudes of boys and girls in
_mathematics class? :

4. Do you expect more of boys than of girils?

5. Are you aware of any peer pressure on "irls to be less aggreesive
than boys in asking or answering questions?

S. Do parents have different expectations for their daughteru than
they have for their sons?

7. Have you ever given preferred treatment to girls? In what way?

2

Ce Did you ever experience any discrimination against women in your
otm education?

9. Do you think that clementary and sccondary school teachers, in
the past few ycars, have changed their attitudes towa—" girls
studying mathematics?

10, Summarize your viecus on soclety's barriers against women in mathe-
matics., To what extent do educators at various leveld build
barriers or attempt to remove them? lave you perceived any sig-
nificant changes in attitudes in th: past few years? 'hat role
should educators play in removing barriers against women in
mathematics? How can these changes be effected?

Q | | 53?
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2,

5.

6.

54

Ninth Grade Survey
Male Father's Occupation

Female Mother's Occupation

Vhat mathematics courses do you plan to take iﬁ high school? -

What mathematics courses do you plan to take in college?

List the career or careers which you are currently considering.
Be as specific as you can.

Have your parents'influenced your choice of careers? If so,
explain how they have influenced you,

Have your teachers influenced your choice of careers7 If so,
explain how they have influenced you,

Have your guidance counselors influenced your choice of careers?
If so, explain how they have influenced vou.
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MATHEMATICS QUESTIONNAIRE
' Ninth Grade

Directions:  Each statement below represents a belief or a
behavior exhibited by high school students. You are
asked to express the extent to which you personally
agree or disagree that the statement describes you.
Responses are to be made on a 5-point scale: SA’
(Strongly Agree), A (Agree), U (Undecided), D (Dis-
agree) and SD (Strongly Disagree). Fill in the circle
at the right indicating the extent of your agreement
that the statement describes you. Use the Undecided
respcnse only if you are sure that none of the other
responses applies to you,

\ : CcA A U D

le I seldom understand a new topic the
first time it is explained. : 0] 0O 0 O

2. I expect to score high on the mathematics
section of the Scholastic Aptitude Test (SAT) O 0O O o©

3. It takes a long time for me to finish a
"homework assignment,

(>}
(@)
[« %
(@)

4, I never ansuer questions in mathematics
class, 0 0 0 O

5: I learn mathematics rapidly and easily. ' 0 0 o o

6, lathematics is my hardest subject in
school, 0 0 0 0

7. I have no taleut for mathematics, O .0 0 0

6. T have imapination and creative ability
in mathematics, o O 0 ¢

9. I understand explanations of new topics
fasterr than most students in my class, 0 0O 0 o©

10, I fcel nervous when I take a mathematics
test, 0 0 (0] (0]

11. T will work a broblem on the blackboard
rand explain it to the-class even if I )
haven't previously solved it. 0 c 0 ©

j2. 1 frequently don't have any idea hou to
- work a homework problem, 0 o o0 0

13, I study a great deal for mathematics
tests, : 0 0O o O

14, My teacher would rank me among the top
' 10% of the students in my mathematics class, 0 0O 0 O

99




- 15,

16,
17.

18.

19,
20,
21,

22,

56

I can solve most of the mathematics

problems which are assigneu,

In class, I never volunteer to explain
homework problems, :

1 worry_about my grade on almost evefy
mathematics test,

I have a knack for selecting the correct
method or formula to solve a particular

‘problem,

I frequently help my friends who have
difficulty with mathematics.

I often need help in doing mathematics
assignments, '

If I tried, I could be one of the best
mathematics students in my class,

I believe that I would do well in aay
mathematics course I chose to take,

60

SA

SD
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VATHEMATICS OPINTONNAIRE
Minth Grade

Directions: ' Each statement below represents a belief or a behavior of
' .a particular high school student. You gre asked to ex-
press the extent to which you personally arree or disagree
that the statement describes you. Responses are to be
made on 2 5-point scale: SA (Strongly Agree), A (Agree),
U (Undecided), D (Disagree) and SD (Strongly Disasgree).
Fill in the circle at9the right indicating the extent of
your agreement that the statement describes you., Use the
Undecided response only if you are sure none of the other
responses applies to you. ‘ :

SA A U D 8D

1. I enjoy working on the difficult problems
in a homework asgsignment, . 0 o 0 O O

2. I do not like mathematics because it 1is .
so difficult. 0 0O O o0 O

3. I would like to read a biography of a .
famous mathematician. 0 o 0o 0 O©

-

4, I would never take a'mathematics course

as an elective. o) 0O 0 O O
Se I would like to achieve fame by solving

-an unsolved mathematics problem, O o o0 o0 O
6. I have no patience for doing mathematiés. 0 0 0 0O O
7e I often get sleepy in mathematics'class. Y 0 0 O O
8. I like to work with numbers. ) 0 O 0O o0 O
9. Hathematics is boring. 0 0 0 0 O
10. My ability in mathematics helps me to

solve real life proolems. 0 O 0 0 o
11. Ifa probiem is difficult, I continue

to work on it until I solve it, 0 0 0 0 O
12, I have the patience to work on a mathe-

matics problem for a long time. 0 0 o o0 O
13. I like my mathematics class. 0o 0 0 0 O

14. I don't like to explain homeowrk prob~ :
lems to the rest of the class, * 0 0O 0 0 O

T 6]




15.

16.

17.

13.

19.

20,
21.

22,

58

I have never liked msthematics.

I plan to select a ecreer that does
not involve mathematics.

T plan to study mathemstics in college,

My only reeson for studying mathematics
i3 that it is a requirement for college.

I continue to analyze a mathematicsvproblem
until T completely understand what is re-
quired to answer the question,

I don't like science eourses that involve
using mathematics,

I am glad when there is an assembly
during mathematics class.

When I'm working on a‘'mathematics problem
I'm not easily distracted.

SA

SD

>0
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9.

10,

5%

Intervieus

Ninth Grade Teachers

Uhgt differences do you notice in the performance of boys and
girls in mathematics class?

Are boys more willing to answer and go to the board than girls?

Vhat differences do you seec in attitudes of girls and boys in
mathematics?

Do you consciously or perhaps unconsciously expect morz of buys
than of girls? .

" What methods do you use to encourage maximum performance firom

your students?
How important is neatness in doing mathematics problems?
Are girls generally neater than boys in their written work?

Are you avare of any spoken or unapoken peer pressure on girls
to be less aggressive than boys in answering in mathematics class?

?

tThat do parents that: you have talked with scem tc expect of their
daughters vs, their expectations for their sons?

Did you experlénce any prejudice in your own educaticnal
experiences training you for your career in mathematics?
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Twelfth Grade Survey

Male Father's Occupation

Female Mother's Occupation _

%

Yhat mathematics courses do you plan to take in college?

List the career or careers which you are currﬂntly considering.

" Be as specific as you can.

‘

Have your pargnts influenced your choice of carcers? If so,
explain how they have influenced you,

{

Have your teachers influenced your choice of carecrs? 1If so,
explain how they have influented you. :

Have your guidance counselors influenced your choiée of ‘careers?
If 5o, explain how they have influenced. ycu,

61
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MATHEMATICS QUESTIONNAIRE
Twelfth Grade

Directions: Each statement bel represents a belief or a behavior
exhibited by high school students. You are asked to
express the extent to which you personally.apgree or dis-
agree that the etatement describes you. Responsegs are
to be made on a five-point scale: SA (Strongly Agree),

A (Agree), U (Undecided), D (Disagree) &and SD (Strongly.
Disagree), Fill in the circle at the right indicating

the extent of your agreement that the statement describes
you., Use the Undecided xczponse only if you are sure that
none of the other responses applies to you.

SA\- A U D 8D

1. I usually understand a new topic the first ‘
- time it is explained, ' o G 0 O O

2, I expect to cscorc high on the mathematics .
section of the Scholastic Aptitute Test (SAT). O 0 o ¢ o

3. It takes z long time for me to f£inish a

homevork assignment. 0] 0O 0O o0 oO
4, I learn mathematics rapidly and easily. 0] 0 0O 0 ©
5. I have always been a Zood mathematics

student, ' C ¢ o0 0 o
6. iMathematicy is my hardest subject in

school, 2 c 2 o0 O
7. I have no talent for mathematics. ) 0 0O 0O o ¢
&, I mever feel that I completely understanl

the work in my mathematics class. 0 0O O ¢ O
9, I have imagination and creative ability

in mathematics, 0 ¢ 0O O o©
10, I understand expiénations of new topics

faster than most students in my class, 0 0O o0 .0 ©
11. After I have solved a mathematics problem,

I feel sure that the solution !s correct., 0] 6 ¢ o0 O
12, I feel nervous when I take a mathematics

test, 0 0O G 0 0

Y -

13, I frequently don't have any idea how to
work a homevork problem.

(@)
(@)
(@)
o
(@)

14, iy teacher would rank me among the top
10% of the students in my mathematics class. 0 0O 0O O o
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16.

20,
21.

22,
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SA
I find it difficult to remember mathe-
matical formulas., 0
After several unsuccessful attempts to
sclve a mathematics problem, I get dis-
gusted, _ 0
In class, I never volunteer to exp}ain
homework problems. ' 0’
I worry about my grade on almost every _
mathematics test, C
I have a knack for selecting the correct
method or formia to solve a particular
problem, _ C
I frequently help my friends who:havc
difficulty with rathematics. 0
I often need help in doing mathematics
assignments, ' ¢
I believe that I would do well in any
mathematics course I chose to take. 0

O

SD
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HMATHEMATICS OPINIONNAIRE
" Twelfth Grade

Directions: Each statement below representa a belief or a behavior
of a particular high school student. You are asked to
expr2ss the extent to which you personally agree or dis=-
agree that the statement describes you. Responses are
to be made on a five=-point scale: SA (Strongly Agree),
A (Agrce), U (Undecided), D(Disagree) and SD (Strongly
Disagree). Fill in the circle at the right indicating
the e:xtent of your agreement that the statement describes
you., Use the Undecided response only if you are sure none
of the other responses applies to you.

"SA A U D 8D

1, I enjoy workinz on the difficult problems

in & homework a351°nment. (0] 0O 0O 0 o
2. llathematics is fun, ' , c O 0O o0 ©
3, - I vould never take a mathematics course

as an elective. 0 O 0 o0 o©o
4, I would like to achimve fame by solving

an unsolved mathematics problem. e 0 Q‘/,O (0]
5. I have no patience for doing mathematics. 0 0O © C o
6. I don't 1i: > work with numbers. G 2 0 0 O
7. linthematics is boring. 0 0O 0 0 o©
8. 'lly ability in mathematics helps me to

solve real life problems, 0 ¢ 0 0 o
9. If a problem is difficult I continue to

work on it until I solve it, 0 0O 0 0 o
10. I have the patience to work on a mathe- _

matics proolem for a long time. 0 0O ¢ O o
11, I am always eager to learn if my solutions

to homework problems are correct. c o o0 <& o0
12, 1 dislike my mathematics class, 0 o 0 0 o
13, I don't like to explain homework

problems to the rest of the class, C 0O 0 0 O
14. I have never liked mathematics. o] 0O 0 0 o




16.

- 17,

18,

19,

25,

I spend less time or mathematics
assignments thar I spend on homework
for any-other courses,

I plan to select a carcer that does not
involve mathematics. _ -

I plan to Qtudy mathematics in college.

My only reason for studying mathematics
is that it is a requirement for collége.

I would like to have mathematics the

first period of the day and my more °
interesting classes later in the Jay.

I continue to analyze a mathematics problem
until I completely understand what is re-
quired to answer the question, ‘

I find mathemétiés challenging,

I don't like science courses that in-
volve using mathematics.

I am glad when there is an assembly
during mathematics class,

Yhen I'm vorking on a mathematics prob-
lem I'm not casily distracted.

I spend less time on mathematics than any

other school subject.

SA

o

SD
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terviews
Ninth and h-ze}mf Grade Girls

Vhat careers are you currently considering? Why?

Who has encouraged you to choose this career? 'ho has‘hiscouraged
you? In vhat way?

/) )
How does mathematics fit into your crieer plans?  How do your
parents feel about a career for you in a field related to mathe~
matics?

- llave mathematics teachérs,%iith vhom you have come in contact,

treated boys differently from girls in class? In what way was the

~treatment different? Do teachers .ask more questions of either boys

or girls? - Do.teachers expect girls to do as well as boys?
. s QO

Are you planning to study a considerable amount of mathematics in
the future? If so, are teachers more or less supportive than your
friends of this decision? Liore or less supportive than your family?

<
o
Al 'Y

Is mathemati¢s less feminine than art? Cnglish?

How would you react to being the only girl in‘é mathematics class?
In any other class? ,

Tho makes the best grades in your mathematics class? - How do you
compare with the other girls? With the boys?

Do you answer questions voluntarily in class or do you wait to be

‘asked directly?

What difference3 do you see in the performance of boys and girls
in mathematics class?

Do you know any women in mathematics careers?

Have guidance counselors playéd any part in your educationmal or
career decisions? . .

“

Has the possibllity of discrimination against women influenced
your thinking about a future career7 In what way? «~

<

Have vou ever been uarned of prob?$le discrimination against
Lo . _Q If ‘ S
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Interviews
Twelfth Grade Teachers

To what extent do you feel that you influence the career choices £
of your students? Explain,

In your classes, do you treat boys different from girls. If so,
in vhat way is the treatment different?

To what extent do you feel that you influence your students to
continue or discontinue their study of mathematics? Explain,

Has the poasibility of discrimination against women influenced
your counseling girls about future careers? In what way?

Have you ever vwarned girls of probable discrimination against
them? Under vhat circumstances?

n

Have you ever given preferfed treatment to girls? In what way?

lHas the possibility of preferred treatment influenced your
counseling girls about future education or careers? In what way?

In your Department of ilathematics, is there.diserimination against

girls as students? agairst women as teachers? Was there discrimi-
nation at any time? Uhat steps were taken to solve the problem?

Do you think that elementary and secondary school teachers, in
the past few years, have changed their attitudes toward girls
studying mathematics?

Summarize your views on society's barriers against women in mathe-
matics, To what extent do educators at various levels build
barriers or attempt to remove them? Have you perceived any signi-
ficant changes in attitudes in the past few years? Vhat role’
should educators play in removing barriers against women in mathe~
matics? Hou can these changes be effected?

-1
o
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7.

8.
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- Interviews

Twelfth Grade Guidance Counselors

‘To what extent do you feel that you influence the career choices

of the students in your school? Explain,

In your counseling sessjons, do'yéu trcat boys different than girls?
If so, in what way is the treatment different,

To what extent do you feel that you influence the students in your
school to continue or discontinue their study of mathematics?
Explain,

Has the possibility of discrimination agéins; women influenced
your counseling girls about future careers? In what way?

Have you ever warned girls of probable discrimination against them?
Under vhat circumstances?

Have you ever given preferred treatment ﬁo girls? In what way? '

5 .
Has the possibility of preferred treatment inﬁlhenced your
counseling girls about future education or cdreers? In what way?

In the Department of Mathematics in your school, is there discrimi-
nation against girls zs students? against women as teachers? Was
there discrimination at any time? Uhat steps were taken to solve
the problem? ' :

Do you think that elementary and secondary school teachers and
guidance counselors, in the past few years, have changed their
attutides toward girls studying mathematics?

Summarize your views on society's barriers against women in mathe-
matics. To what extent do teachers or guidance counselors, at
various levels, build barriers or attempt to remove them? Have you
perceived any significant changes in attitudes in the past few

years? Vhat role should education play in removing barriers J
-against vomen in mathematics? How can these changes be effected?

71
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COLLEGE SOPHOMORES SU.7VEY

Male Father's Occupation

e

Female lMother's Occupation

Coilegé”ﬁathematics courses already completed:

1. List any mathematics courses which you are taking or vhich your
plan to take as an undergraduate or a graduate student. ‘

2. List the career or careers which you are currently considering.
Be as gpecific as you can. .

3. Have your parénts influenced your choice of careers? If so,
explain how they have influenced you. :

4., Have your teachers or college professors influenced your choice
of careers? If so, explain how they have influenced you..

5. Have your high school guidance counselors or college écademic
advisors influenced your choice of careers? If so, explain how
they have influenced you.

I am willing to participate in an interview to discuss these
items in greater detail. A

Signature




69

HATHEMATICS QUESTIONNAIRE

College Sophomores

Freshman Sophomore Junior Senior

List the college mathematics courses which you have completed or
in which you are now enrolled. -

Directions:

1.,

10.

11.
12,

Each statement belov represents a belief or a behavior
exhibited by college students of mathematics., You are
asked to express the extent to which you personally agree
or disagree that the statement describes you. Responses
are to be made on a 5-point scale: SA (Str:ngly Agree),
A (Agree), U (Undecided), D (Disagree), SD {3trongly Dig-
agree), Fill in the circle at the right indicating the
extent of your agreement that the.statement describes you.
Use the Undecided response only if you are sure that none
of the other responses applies to you.

SA A U D SD

I continue to read and study a new mathe=~

matical ¢
stand it.

oncept until I completely under-

I have found very feu uses for mathematics

in other

academic areas. - -0 0O 0 0 o

I enjoy doing mathematics for its owa sake,

regardles

I see no

s of its potential usefulness, 0 0O 0o o0 o
value in studying the relationships

a- ng various branches of mathematics,

1 do not

plan to study advanced mathematics.

I sometimes work ahead of the class. 0 0-

I have never studied a mathematical topic
outside of formal class work, 0. 0 O O O

I frequently ask questions involving general-

Yzations, unifying concepts, or applications, O 0O O o0 o
I enjoy following the logical development )
of a mathematical proof. 0 0O 0 O o©
I do not have the patience for mathematical

computation, o) 0 o

I have no talent in mathematics, 0 O

I am more interested in learning.the “how"

than the

"why' of mathematics. 0] 0O 0 o0 O0

73
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16.

17,
18.
19,

20,
21,

22,

23,

24,

25,

26.
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Mathematics problems are a challenge;
solving problems provides satisfactions

‘similar to those of winning a battle.

I learn mathematics so that I can use it,
not just to pass an exam.

I try hard to understand mathematics.

I have never read a mathematics book
other than my textbooks. '

Working on mathematics problems is
drudgery.

I do not try to learn mathematics on my
ovn,

I never work on more challenging problems
than those wvhich are assigned.

Problem solving féscinates me,

My leisure reading includes mathematics
books,

I prefer word games and puzzles rather
than mathematical puzzles.

Watching an ice skater would arouse my
curiosity about deriving a function for
the two dimensional pattern of the tracks
left in the ice. '

It isn't necessary for everyone to know
mathematics.

I work on mathematics primarily because
I enjoy it, not because I am being graded
in the course,

I expect to use mathematics in my chosen
career.

\‘lA
Py

SA

SD
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" MATHREMATICS OPINIONNAIRE
-College'Sophdmores

Directions: Each statement belcw representa a belief or a behavior of
a particular college student of mathematics. You are
asked to express the extent to which you personally agree
or disagree that the statement describes you. Responses :
are to be made on a 5-point scale: SA (Strongly Agree),

A (Agree), U (Undecided), D (Disagree) and SD (Strongly
Disagree). Fill in the circle at the right indicating the
extent of your agreement that the statement describes you,
Use the Undecided response only if you are sure none of
the other responses applies ‘to you.

SA A U ‘D SD
1. I often feel that mathematics assignments . .
are overwhelmingly long and difficult. 0O -0 O O O

2. If I am confronted with a new mathematical
situation, I can cope with it because I .
have .a good background in mathematics. 0] 0O o o0 O

3. I work on mathematics assignments first
because I know that I can finish them

rapidly and easily. 0 O 0 o O
4. I have greater talent in academic areas
other than mathematics. 0 0O 0 o o

5. I am not capable of learning advancéd
mathematics. o 0O 0 0 O

6. I get flustered 1f I am confronted with
a problem different from the problems '
worked in class. -0 0O 0 0 o

7. I can draw upon a wide variety of mathe~
matical technique2s to solve a narticular
probler. 0 O O 0 o

6. I feel that I have a good working knowledge
of the mathematics courses I have taken so
far.

9. tathematics is difficult,

10, I feel afraid when I begin a mathematics
course, v : 0 0 0 0O O

11. After I have written the answer to a quiz
problem, I do not find it necessary to

reread the solution or check fnr possible
errors., 0 0 0 0 0

12, I believe that if I work long enough on a
mathematics problem, I will be able to
solve it, o- 0 o0 o0 -0

Qo : 723
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18.
19.
20,
21,
22,
23,

24,
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I have forgotten many of the mathematical
concepts which I have learned.

I look forward to attending classes in
mathematics.

I begin to work on a mathematics problem
by telling myself that I can solve it,

I learn mathematics by understanding the
underlying logical principles, not by
memorizing rules.

I enjoy solving mathematics problems. _

When I begin a mathematics assignment,
I feel that I shall be able to work the
problems,

I would hesitate tutoring anyone in
mathematics,

I make a considerable number of érrors
in working mathematics problems.

It is difficult to understand the language
and symbolism of mathematics.

I cannot get good grades in mathematics
without doing a great deal of work,

I answer mathematics questions which are
asked by other students.

I often look at a set of mathematics
problems and feel that I cannot solve them.

SA

0

SD
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Intervieus

College Sophomores

VWhat careers are you ourrently considering? Why?

Who has encouraged you to choose this career? '"ho has discouraged
you? In vhat way?

Do teachers or college professors, with whom you have come in
contact, treat male students different from female students in
mathematics classes? In what way has the treatment been ¢.. .crent?

Are you planning further study of mathematics? 1f so, are profesgsors
more or less supportive than your peers of this decision? lore or '
less supportive than your family? :

pid counselors in elementary or high school or college advisers play
any part in your educational or career decisions’.

At any stage in your education; have you felt any discrimination
against women in mathematics? [xplain, Were you, on the other
hand, ever given preferred treatment as a woman? Explain,

Has the possibility of discrimination against women influenced your
thinking about a future career? In vwhat way? :

Have you ever been warmed of probable discrimination against you
as a woman? By whom?, Under what circumstances?

In the U.C. Department of Mathematics, do you think chat there is
any discrimination against > gtudents?
mo?;7
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Do you think that elementary, secondary, or college educaturs
in the past fev years, have changed their attitudes toward Llrls
study:n mathematics?

W

Summarize your views on socilety's barriers against women in mathe-
matics. To what extent do educators at various, levels build barriers
or attempt to remove them? Have you perceived any significant
changes in attitudes in the past few years? What role should
educators play in removing barriers against women in mathematics?
How can these changes be effected?

-\1
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Interviews

College Instructors

To what extent do you feel that you influence the career choices
of your students? Explain.

In your classes, do you treat mer different from women? If so, in
what vay is the treatment different?

To what extent do you feel that you influence your students to
continue or discontinue their study of mathematics? Explain.

Has the possibility of discrimination against women influenced
your counseling’ vomen about.future careers? In what way?

Have you ever warned women of possible discrimination against them?
Under vhat circumstances?

'lave you ever given prof cred treatment to women students? In
iat way?

Has the possibility of prererved treatment influenced your counsel-~
ing women about future edueation or careers? In what way?

In the U.C. D:warzment of Mathematics, is there discrimination
against wowmen as students? against women as faculty members? Vas
there discrimination at any time? Uhat steps were taken to solve
the problem? :

Do you think that elementary, secondary, or college teachers, in
the past few years, have chariged their attitudes toward girls

' studying mathematics?
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10. Summarize your views on society's barriers against women ir r.athe-
matics., To what extent do educators at various levels build -
barriers or’attempt to remove them? Have you perceived any signi-
ficant changes in attitudes in the past few years? What role
should educators play in removing barriers against women in mathe-
matics? How can these changes be effected?
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Intervieus

liathematicians

l.  Vhen did you decide to pursuec a career in mathematics?

A 0

2, UWho encouraged you? Uho discouraged you?” In what way?

3. Did teachers or college professors, with whom you came in contact,
treat male students different from female students in mathematics
classes? 1In vhat way was the treatment different?

4. Vere teachers more or less supportive than your pecrs of ycur
decision to study mathematics? liore or less supportive than your
family?

<

5. Did counselors in elementary or high school or college advisers
play any part in your educational or career decisions?

6. At any stage in your education, did you fecl discrimination against
" women in mathematics3? Ixplain.  Were you, .on the other hand, ever
given preferred treatment as a woman? _Explain.

7. As a professor of mathematics, have you experienced discrimination
against women? Describe. Have yvou experienced. preferred treatment
as a wvoman? Describe. T

8. Have ycu ever held any non-academic position as a mathematician?
Did you ever seek such a position? Did you feel any discrimination
against vomen’

3

9. Then you vere a student, were you ever warned of probable discrimina-
tion against you as a woman? By whom? Under what circumstances?
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In your Department of Mathematics, is there discrimipation &::ainst
women studeats? Was there discrimination at any time? Uuat steps
were taken to solve the problem?

Do you think that elementary and secondary school teachers in the
past few years, have changed their attitudes tovard girls tudying
mathematics?

Summarize your views on soclety ] barriers against women in mathe=-
matics, To what extent do educators at various levels build
barriers or attempt to remove them? Have you perceived any signi-
fieant changes in attitudes in the past few years? What role’
should educators play in removing barriers against women in mathe~
matics? How ean these changes be zffected?

>



